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(54) ELECTROMAGNETIC RECIPROCAL DRIVE MECHANISM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a low-price electromagnetic 
reciprocal drive mechanism assuring a higher drive efficiency. 
SOLUTION: This drive mechanism comprises a permanent magnet 1 9 held 
by a holding body 20 provided to a reciprocal member 1 8, laminated cores 
21, 23, an electromagnetic coil 22 for energizing the laminated core 21 and 
a plate spring 25 coupled by the holding body 20. The timing for switching 
the moving direction of the reciprocal member 1 8 is detected by a detection 
coil 31. The power fed to the electromagnetic coil 22 is controlled to 
generate the magnetic field for accelerating the reciprocal movement in this -jg^ 
timing or with a slight delay in phase. 
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[ mm i ] *ajke* sa#-r & mm tc&m 
«*t 4 . stsak^BSEK: ifis o r set h ft h mm a t 
4. ccDfUBrarijaia-riafia^^Ji/i, gjiBSfSf* 

ectftt 3 ft 2 5M4SI5 W i rfltelt S ft « ttB&aKlHM* 

£3£££ # 4 <fc 0 Cc iufBUi® ^ -Y iU*ii*Wfflir *WJ« 
IH4RW fee 4 t««(b t*lBaaW»i«. 

[tf5)?xM2 ] ttttfiF«:*r>r«rs3W»iii»d5. aa» 
tctt u x m% as«»*# «: aflBBur s cit w a 4 -r * 

»W. CO^fflffla -Y JU«rtWESII»iaB8tc«aLrfcC 4 
T etS^I 1 JUS 2 1 BttO«ffiffi-«SE3bffiHt. 

C«lfi|(D»IID*MW] 
[0 0 0 1] 

* .*»e»rt raaiHtt s 6 wmtmummm r 

[0002] 

[ »iyj**JBft L J: 5 4 T * HW ] S£* c <D«<D«8ffi fS 

4 . WiB/fcXSttSCCia* u r »W 6 ft 4 «■ 3 r 4 , 
c CDgJH ^ T >f ;U4 , BuiBfSf#f*CcM 
ISSft4Wtt»tt4-C*rt3ft-Cl^. fit. Cft6 

■ft 4 ffi«8Bfcr©H«S«MK 4 *<-S UUi&l^, Jffl* 

[0 0 0 3] CflDfcto, MAttB9IBS»ttai5t*S:S(iia4 
»*— BtS-tfJ: 3 4 lfc»d, BMBlK«3a*fi 1 mmOim 

r, c<DJ:5cciBfli8[-cttixtfc4or*>. r&Kgffcic 
ct { 'j . aertPt* cob w»ibtt 4 sss =■ ^ «: epfti-f 4 £ 
*©taWJ8iij^*#iK < -e * a c- - '0 x a < . sbs© 

I 0 0 0 4] *«?BWfei±(DPilIIH«S«:»8lb, Sffirffi 
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[0 0 0 5 ] 

WE7lc^«5«:ififfi U tRW 6 ft. £f»B =i T 4 , COOS 
»3 T 40«^4«fi3 ^ ^4 , H5IB{Sl#(*tciSfe3 ft 

^>5f mm 4 rates s ft z&m'&mmmmmc *? c»t . 
tEa»«r*ffiaffl«o«tt*ffl*^o»t>*^.r, 

«r»*S -S S J: ^ CCU5BW23 ^ 3IK*iJ®-r 4WI9 
[0 0 0 6] **WltttLb<DJ: 9 tcfgfiXT 4 C 4 J: 

o. aa«ttoji«i*^w»)»to4«F*. x»a»* 

®h n -y Ji/«ctta««i*flfl*"r ^ iw^m $ «: zmm 
*anAsnsj*«:-a $ ^5 c 4 r\ aaaM*©HWHig 

[0 0 0 7] s|c^cc»«fSaaiBM«tlt». IS* 

(iCiKLz B»iaaa»tt*tta5Bft-r 4 -c * 4 . 

[0 0 0 8] *»Wfr*W±©J: 9 tctS^ir 4 c 4 K J: 

0, *a©ji««:<toTaaas»* s aa«»o. hoc a 
a^^ttaa»a>wttffi{Bk;*r *i«js^tfttti s ft . 
c ft ^o^m 3 ft/cB#^^c^^ l > r . MBPan^wtt ^ 

[0009] ttc, ^mnconMffinmnmmz, nm 

[0010] *»9itttil±© J: 0 tcflJStr 4 c 4 tc J: 

•3 , tftfflffl ^ -y /i/ccKias o rwiaaa 

[0011] E«c, ^AKOKiBaaiHttttfllU. »3R 

5 1 x« 2 ccfa^r , «riB7it^Bastcia» u tiMia 

40 [ o 0 1 2 ] *«i!BWW±OJ: -5 icmf&tZ c 4 J: 

«r3E*«n-fji/tcfliijft«:jjn^s 0 

[ 0 0 1 3 ] 

^r. Hi*>e>a3*#jHu<c^6»wr4. «cfc. * 
mmrnxux v y/yj ?M$m$zmi<>xtm 

mi Jcfet^-c. ni^-;>^P2 4Map3 ittM^ti 

50 *8B#(*-CA 0 . C ft h U U > 2 3 a . 
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'J > ^SR 2 SflS 4 <L *H3|5 5 <L pfeSSB 6 £ Wf 5 . 
[0014] m^> l J > #§152 ©rtBMCtt. mjiEIB§R3 

7WS£>"J >y«2<3r>.*i»6 <L(DMCC«R;5RME^ 
BJ& 3 ti r fc 0 . IKIED 9 CC J: o T rt«i"J > # 7 CDF^^f 

i^rrta^ y > #7 ©*HStc?i£Sia0WW 

iS^C, is*J >d/3p2©S3|54 tC*5C*rrtSB->'J >#7 

Stf>> y > #7 ojfe«>FH(cttgftllfc7 -< >i2*«»w 6ft, 
*fc. B^»l0iiia?LilOIHI«c*JC»-C, |*jg|5>".;># 

7 ©n/i ccSfefS ? ■< > i3*srw 6nri^ c fur. rt 

»S/'J>#7©rtS5fc**>6l»IH9. BH»7^>12. W 

[0015] £/c. IHSP3|*jfc:tt. *BB&«MMffl6 
y > #7 rttcW^tcfI86nJ«6&ciR. < g3 n/c ex h >17 
ffi«©7k4\Effii9£ . SuSE h >i7teEJ«iCcg|5i3 ft 

£ £ itcc 7* AH5i9* f«j#r h mm* tch*>u 20 
t , has 3 r^C(i@^3 ft7i&m^w*mftmA,X'®M 
r&mi ©is® ^ r 2i<h k c com 1 © ten =j r n^asi 

T£®OT©m5£=2 -Y ^22 £ , S5IB7X^MaSi9RO'X /* 

w #-2ooi*ijgiwitc(ftiaurrt3i5^ y > #7 ©£W§i®ic 
ir 0 tttt 6 ft/cKt 2 off® ^723i -c«ja 3 ft t c ^ a 0 
St 1 omm =j r 21&*. i^SPv' y > y 7 iSJ^Stf 24<t © 

>i77bS*'W #~20tc4^P#«S3 ft/ciWMBttfc 

£Ylft## tt®»l©««*3l . 26fct C 2 5CC?h 

ja*ta*s 3 *i/c»ttasw/c4»«*«©w 2 <omt 

ftL 27tf C COSS 2 <Dfitt:fa26CC 3 ftfFt27* 

[0016] tJc, «rsa«sa=i^;u22ccRi«im«:B(«u 
T, c©»H=J-Y;i/22J;0 &/h3c4fcffl^l££L,t©t& 
ffiffl n >f ;u 3i#»w 6 ftr i * * „ c otttBffl -Y ^31 

traawttwpttaaifrcetew &{4B*i*tti-f * to-c 
»iEiS32 (H2ccii7n) aaattrsaaawiM) 

«B3^^23*a«siiiaf 4<t occtt-^r^s. cti<t 

**C. fMf8lsIi&32&. *&ttB#«C«afI8|5ttl8©(i«CCBB 
ffitt < aSS ^ ^;U22CCa«L. !Rtf:ta2 StCffi CTffil*a& 

[0017] CC-C, Kr8SWIfS9lHlB32C30atJaRO'«fl^«: 
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i8<b#t«c7i<^»5i9*sffi-aa»"r*£, *mffl=« -y^3i 

CCR««»3&s»SfeO, C©1ftffiffi=i^^3l«:H3 (b) 

3(a) <D^'^y<DmiKmRrj^bm(D^ji, T2) r 
*0. c<ot#4ftUiffl3-YJU3iflC)«Ett0«:tt4. o^c 

< c > ccisr <fe -) <<cmmm(DnM? a ;i/22«c***«« 

igsftcD^isi . c co aa«*t is© am m«j * ? -n 

6 tf 2E*|fil ^.!E«J 0 . ffiafiBtt i8*sa£R{4 Ktca 0 /eft 

6S. «iLtfttfflffi3 ^ ^31<D»^4«E* s ifePL-CCi 
Z><DiJ>$> & C 4iit^ ITC»W<!:. t^aiffl ^ ^ ^ 31CD 

j%*-r a «bw o cc a 5 «f * £ * tun r ti« ft i ^ . 

[0018114 (a ) tt. &\tim^AJ\'3l<D&i£.'t& 
20 ffi-r*@»®— M*5*t/T<,>£. tftffl«3>rJl/3li«« 

ffi^33iffiK34, 35i cc J: 9 itW<OIBEW3&«*J«3tir 

ffiffi34, 35IBO«EV3*5A/Daft»36*/rUr 
-?^^n^>b'a-^ 37tc 3 ti^ . tt«»W:L8#tt 
fI31®jT-5 i * , HtfpZtSCD J: 0 (Cttltiffl ^ >r JU31iC;^iT 

-smffcccto-c, HutamEvi^, H4 (b) cc^^j: 9 

CC. 3E«flE«33«:J:&«BEvo«r*'C*K:ffilfc'rs. v-f ^ 
a a > f ^ - 2 37te . x. m »~»io m #hu ©IE 

30 [ 0 0 1 9 ] * tc. m 5 ( a ) tt. t^ffiffl n -Y ;U3i<D.« 

0 «c & 4 fif * *«Uir S 0K<D— PJ «tth L 

y ^^42©ffi.^fflKcffiffi43, 44^S^L. cn60)ffitn 

43 ? 44©^M^. * n > / < U - ^ 4 5©g fPJJ7v^ i< - h Jg 
^T^> 0 */c, «tft46*PI*IBtC»ttO/cffi«E«47© 

■ftffifcn > a u - * 45©iEflJA*#- I- *««-T -J 
>^U-#45W:. iEMA**"- hO«E**W»E <C 
0) ilt. C<0«»*E*s*IWA*+-- hO 

40 «E*±So/ct*{Cffl*sj<- h 4^6^ U^JKDft 

-sffcttiA-rs. H5 (b) (c^Tcfc^CC. ftMA**- 

nyt4>©tctt*©r-. miBA**- kd«e* j o*>6^ 

*sffl*34i&C i«c&S. C©tB^R#(cm@-WJU22CC 

«*«rflt*ftrtiwftt^ tit. \&mm? a )i3i<t.m%. 
t % asE^iSE^ u r t - * <t * cc t. *SJ3P Ctl^i^ tc 
<> . c ©«e# 0 i x^-^ ^> B?.«^r 3>^'i/- ^ 45^ 
e / n a u ^ofi-9*sa* 3 ti ^> , mmmnsomm 

50 *rfttt. 04 (a) <DiaBCcJ:oT*tBSn/c«EStft 
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[0020] H6«. tmm? -OU3l<D£6£T£ 

«E # 0 CC ft £ B$ * ttl f -5 M t&<0 fi!2CD ffl L r I » 
& . C (DP! r« , 9 A * - K ^ M » ^ 42CDJEKUUJ^«B 
A/D?£&ig5l£/rUT"?^ £ D 2 > f*. - £ 52K: 

y420jBa^«nfs:««ss nfcjsinr* 4. for. 

^n=3>b*jx — ^52iJ. 9A*- "U ? ^42*>&<D 

a^jie * 0$r a i o . in *> a t cc & # 5 «es< t 

^AVr*5itl»<bAV/ATOffli^ AV/A 10 
j*U±, IfttBffln-f Jt/3l(D2££T SIE^O tCft&0$.£r 

[0 0 2 1] cc[)J:5ccfltffisna*se»0»rtt. « 
r, aaffl«i8/><«i*iPixfcttaauftt-'&. *©bb. a 

ADiL^^^aStiic 4-C. ttaflWu®B*JHK 
tew, *W<oa«tc<fc^rttfflW«xa^aiIttl/, Jg 

tcaa»t# is^aajiiiftoHttiiBccAr*^** 8 !*^ 

=3 >Y Jl/22«* SSffliSI 2? ti£ ct CC ft h . 

[002 2] fir, trx h >i7*#trffia«Wi8d*rt 
fcE«SCrtco»*WEEIBStiriiai?Lll, SMS? ^ > 

13, s^gio. ssj»7-f>i2, i»jH9 4ffioTrt3p*>'; 

> y 7 (09tM t fflglffl 6 OlWtD^SSM E «cM* £ ftK . 

r ^,7Mf-8i JSW^rfil^®* T 6 ^ , EfflS C 
CDrtawHE^ttO, »tW*i;5BSE)^6HllB0. CUM 

^^U-ft-8tffl/±t«. CCD J: v ft te 

wsfitohr, i*j»-> u > £'7 ©SfeWflflKcft*) ttwfc 
©Si 7^ >i2t*ffia<bft*3. EM3C©?HSK£» 
wtcMb? 4>i3tttt«<b&*.. c©j:0ttx*-i; > 

> $rgp2 ©JfeM 6 . BPtflMft? >i2fl"]*«rt»JCcas 0 
tftt. vy>^* 2 (0*8154. Bn%tt»7 w >13»J«:« 

[ 0 0 2 3 ] f ur . pact> <t 9 ccaaa5WiM>finwjB 
«tt<t»*«««)»»»* J -«3 c t icjz'o . aa 
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[0 0 2 4] otf(C, **H<DJH2©IBfiJg!BfCoii-C 

H7aa f H8«:#jBLa^eiftwr*. ftto. wsasi 

ft ^OttSlBftl*^ 61* mi*tci><DX<h2> a C (DW&B 
tt**6al*. 0 7 CCt^t J: 0 «CjJcW»Ei9Ccitt«br» 
2©«B=iT23&£tt:K»S*irfc9 . WJ»EII832CCS 

[0 0 2 5 1 ^8 CCTTilTcfc ^ *C, «»W*C«ffi«E»62 

ft on^ 9 ttaa5ttiB<!:#tcc*x»5i9^aa«tt-r 

!S63i©ltjBfcS<D*Ett. 14 (b) CC7^t/c<DiP« 

i^b^ l /-ccd t h«kc u r . aaatt-r ^> aa»»i»oa 

[0 0 2 6] ftfc. IMB*SS?l5!BK:RSSti 
^ i <D r- ft < . a * (D^JBSSifctf pj*£r? * ^> - Mx. 

@»B*5pJfflTS c i ft i'f5l*B-c*4. 
[0 0 2 7] 

[«W©5»»] 4:j%«(D*aS{£ai8ttflHtK^ tKX®S 

«ia s n ^> vi&^HBimwcc ^ r % ffiaamr £ a 
asstto«»*ifi)**tt 5 a* *r . x«ffl^affiti 

r . ft««tt*B«-r 3 i±^> J: 

£Dr-^o. aaam<Da«*rft^*nD8to4NFiS. xw 
ifij 0 a b* * ^ 6 (I ft ffitsa * PS r /c b$ 
. mm =3 >c ;waEafli«i* WfiT 3 if 

*««*flniL4BSjs*-a3i±r . saaiwoiei#jaitt 

AlKMfll 0 -c J: < fiaiiaft 3 -t* * c t # r 

[0 0 2 8 ] «te. #j««o««l£aflBIH8t»«. iS^ 
JRUctonr. »6iW»«:* or«rKW»HI»**, &a» 



[0 02 9] *:AK<D«BS{RIBIk«1i», Bit* 

r «riBtt««w#©a»*ift*«w o **> * b# * *«stB o . 
[ o o 3 o ] ik, *ftW(onm&mmwiffitt, am 

[H 1 ] *»»cr>Sl 1 CDH(BB««r>S-rKffll2n:-*S. 
[B31HLL tt«BW*©fiati1ftaffl3-f^<3[)«EEi* 



(5) «M2 0 0 1 - 2 2 4 1 5 8 

s 

t a 4 ] h±, ( a ) tiaktam * a iwmsi-t % wew 
W& l r i * a cd /p & e i » a i i * u r t * a <o & £ tfe tu t* & 

HRO-WKr^-rHRH. (b) tt«IE»&*Sfy3 

[B5] H±, (a) Wl*llJffl=i-f;KDj%^'r4«IE* s 

(b) «*H«JB«:*-ry7 7rft4. 
' [H6] tettffi=i-Ol>©#6£T S«EE**0CctcS 

13 £fK9Stt 

»i©«tf*ai ( ? ;f1±Sr>«) 
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